Abstract: This paper aims to preliminary size an agricultural aircraft that meets the agricultural requirements in Sudan and could be manufactured locally and be equipped with an engine that works with cheaper type of fuel (Jet-A1). The specifications have been obtained from existing similar aircraft designs working in Sudan then the standard design procedure has been reproduced. The aerodynamic parameters have been obtained using FLUENT. The primary results were found qualitatively acceptable but need extensive verification. Finally a UAV down-scaled model has been constructed and a flight test has been carried out and the aircraft taxed, took off and landed safely. That indicated a good aircraft configuration.
Introduction
Agricultural aviation usually refers to agricultural, forestry, fishing and public health types. It is in fact an aerial application; i.e. the distribution of chemicals and seeds from the air on the surface of the land or water, or on vegetation plants. One should nevertheless remember that agricultural aviation also includes such work as aerial survey for agricultural purpose such as land use, livestock inventories, detection of crop diseases, locust detection and fire patrols.
The need of new design comes from high direct operation cost that arises from high costly fuel consumption and expensive spare parts. 
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Fuselage layout design
Design of cockpit and fuselage layout Fuselage is carrying one pilot and his equipment and chemical tank (hopper) systems. The fuselage geometric parameters shown in Fig. 4 for agricultural aircraft were chosen as displayed in Fig. 5 from statistical study but both the ratio of length of fuselage cone to maximum diameter and angle of cone
are out of range due to nose L.G. configuration. 
Selection of propulsion system type
A tractor installed propeller type with two blades has been selected. The blade-power-loading (P bL 5.0) , the propeller diameter is calculated from:
All dimensions are in feet 375
2.4.3
The win ratio ( 
From statistical study as detailed in ref. [2] :
Distance ratio Z fh /c = 0.1 Flap chord to m.a.c ratio C f /C = 0.25 Flapped wing area S wf /S= 0.33 Flap deflection in T.O. δ fTO = 10 deg. Flap deflection in landing δ fL = 15 deg.
Flap stations as in (Fig. 7) η i = 0.12, η o = 0.45 
Empennage design
The empennage has been sized as a conventional configuration, the canard configuration has not been adopted, and the tail unit position is in rear of fuselage [2] . 
Horizontal tail sizing
V.T mean chord, C Mean = 4.38 ft
Landing gear disposition
Two geometric criteria that need to be considered in deciding the disposition of the landing gear strut are:
i-Tip-over criteria
The main landing gear must be behind the aft C.G location, the (15 o ) angle which usually represents the relation between main gear and aft C.G. as clear from Fig. 9 .
ii-Ground clearance criteria
The lateral ground clearance angle and the longitudinal ground clearance angle apply to tricycles. Accordingly, the following values have been determined; Longitudinal ground clearance criterion:-Base=11.8ft, distance enough to prevent nose-over and to prevent tail from touching the ground Fig. 9 . is quite enough to avoid tip-over (protect wing tips from touching ground when aircraft is turning).Track=11.8ft (distance between wheels) is enough to create the angle as in Fig. 10 . 
Aircraft Weight and Balance
The initial component weight breakdown is shown in Table 3 using weight prediction methods [5] . The center of gravity location has been determined as shown in Table 3 below. 
Aircraft Overall Configuration
Autodesk® AutoCAD has been used to draw the aircraft external layout as illustrated in Fig. 11 .
CFD Predictions
Due to symmetry, only half model is used as displayed in Fig. 12 and demonstrates the surface mesh of half model while Fig. 13 shows the mesh of the entire domain. 
Aircraft Testing as a UAV
Due to practical reasons the actual aircraft size was difficult to be manufactured and tested. A scaled down aircraft model has been manufactured as a UAV to prove that the aircraft is flyable. The scale factor 1:6.5 (N = 15%) has been used to fabricate the model [9] . To ensure the dynamic similarity of the flow, there are two criteria, namely geometrical similarity and flow similarity parameters; i.e. Reynolds number and Mach number. For low speed Reynolds number similarity is more significant.
Because the test was made in the atmosphere ρ and μ are the same for the full scale and downscaled model, the difference will appear mainly in the velocity e.g. V s model =0.15V s actual .
The aircraft weight and wing area were found from;
.735 lb Figure 15 shows shabloons which were made and used to fabricate wing and fuselage.
Fig. 15 SEAD-8 shabloons
Assembled UAV is ready to test for flying as shown in Fig.16 and was successfully taxed, took-off as demonstrated in Fig. 17 and smoothly maneuvered as displayed in Fig. 18 and then safely landed as clear in Fig. 19 . That confirmed that the external configuration was quite acceptable.
Conclusion and Recommendations
According to the assumed customer specifications, the paper has undertaken the tasks of weight estimation, fuselage layout design, wing sizing, high lift device sizing, empennage design, landing gear disposition, weight and balance, CFD predictions, UAV manufacturing. Stability issue has to be addressed in a more extensive approach. Namely DATCOM is suggested for determining stability derivatives. These issues are subject to comprehensive analysis being conducted presently by the authors and will be published later. 
